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 MODERN  PUMPING  MACHINERY
the next chamber. The steam admitted between the points c and D is there-
fore all wasted, and with an automatically controlled steam valve and jet
condensation as previously mentioned, this portion of the diagram c to D
would be an almost vertical line, and obviously there would be a great economy
of steam. From D to E a vacuum is formed owing to the completion of con-
densation, and the pump chamber is charged. At f the suction valve closes
and the weight of the water is borne by the suction valves. The cycle is
then completed, and the barrel is ready to come into operation as soon as the
steam valve is clapped over by the action in the neighbouring chamber.
Modifications in the mechanical design of pulsometers are controlled
by the same considerations as in other pumping machinery.
Rubber pump valves are suitable for most light cold liquids, and par-
ticularly water. If, however, the liquid is hot or thick (as for instance with
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Fig. 46.—Diagrammatic Section of Humphrey Pump
tars, syrups, fats, &c.), metallic valves are preferable, and in many such cases
ball valves are fitted.
For contracting work, unwatering pits and mines, &c., the great sim-
plicity and convenience of the pulsometer is an advantage .far outweighing
its extravagance in steam, and in fact in more permanent duties there are
many requirements which it can satisfactorily fulfil. For many duties the
pump can be simply slung on a chain, and if permanently fixed on site quite
light foundations supply all that is necessary.
The Humphrey Gas Pump.—Attempts to combine the simplicity
of the pulsometer with the economy of the internal-combustion engine date
back to 1868, but it was not until 1906-9 that the problem was successfully
achieved. The realization of the object was due to Mr. H. A. Humphrey,
and was brought about by the introduction of a swinging body of water,
the periodic movement of which performed the cycle of operations necessary
at the combustion end of the pump.
A diagrammatic section of the pistonless form of four-cycle Humphrey
pump is shown in fig. 46. Constructionally the device consists of a suction
tank ST communicating through spring-loaded suction valves V with the
short arm of a U-pipe D (sometimes called the play pipe). The U-pipe
terminates at one end in a combustion head c, fitted with exhaust valve E,

